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(54) COMBINED CYCLE POWER GENERATING PLANT AND METHOD OF SUPPLYING COOLING 
STEAM FOR GAS TURBINE IN SAME 

(57) In combined cycle power plant comprising 
combination of gas turbine plant and steam turbine 
plant, gas turbine cooling steam temperature is 
adjusted appropriately so that gas turbine can be made 
of easily obtainable material. 

Steam supplied from intermediate pressure evapo- 
rator is mixed into cooling steam supply passage for 
supplying therethrough exhaust steam from high pres- 
sure steam turbine into gas turbine high temperature 
portion as cooling steam, thereby cooling steam tem- 
perature is lowered without lowering of entire efficiency 
and material of less heat resistant ability becomes usa- 
ble as material forming the gas turbine high temperature 
portion to be cooled so that design and manufacture of 
the gas turbine may be satisfied by less expensive and 
easily obtainable material. 
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Description 

BACKGROUND OF THE INVENTION: 
Field of the Invention: 

[0001] The present invention relates to a combined 
cycle power plant in which a gas turbine plant and a 
steam turbine plant are combined and a cooling steam 
supply method for a gas turbine in operation thereof. 

Description of the Prior Art: 

[0002] A combined cyde power plant is a power sys- 
tem in which a gas turbine piant and a steam turbine 
plant are combined, wherein a gas turbine takes charge 
of a high temperature section of thermal energy and a 
steam turbine takes charge of a low temperature sec- 
tion thereof, so that the thermal energy is recovered for 
an effective use thereof and this power system is now 
being paid a high attention to. 

[0003] In the combined cycle power plant, research 
and development are being carried out aiming at a 
higher temperature gas turbine as one means for 
enhancing the efficiency. 

[0004] On the other hand, in order to attain such a 
higher temperature, improvement of cooling system 
which takes account of heat resisting ability of turbine 
structural elements must be pursued and a^s the result 
of various tries and errors, a steam cooled system 
which uses steam as cooling medium, instead of a prior 
art using compressed air. is in progress now. 
[0005] One example thereof is the Japanese laid-open 
patent application No. Hei 05(1993)-163Si60. wherein a 
cooling steam is obtained from intermediate pressure 
steam of a waste heat recovery boiler, but there is 
obtainable no sufficient volume of the steam resulting in 
difficulty to effect a stable and secure cooling, 
[0006] Thus, as a further progress thereafter, putting 
eyes on a sufficient volume and a stable cooling, a cool- 
ing system using exhaust steam from a high pressure 
steam turbine as the cooling steam is now being devel- 
oped. 

[0007] In the prior art steam cooled system as men- 
tioned above, progress has been done from the system 
using intermediate pressure steam as the cooling 
medium to that using high pressure exhaust steam with 
result that the practicality has been enhanced further, 
but the high pressure exhaust steam is of a high temper- 
ature at same time, hence a gas turbine high tempera- 
ture portion which is a portion to be cooled must be 
made of a selected material which can resist such a 
high temperature. 

[0008] A high temperature resistible rrateriai.. being 
required to be of properties necessary for t^t material, 
becomes very expensive and in case pf a tUrbine disc 
among others, for example, there is a large difficulty in 
obtaining an appropriate material therefor within limited 



10 



15' 



20 



25 



30 



35 



40~ 



45 



50 



55 



conditions of price and the like and this leads to a seri- 
ous problem in the design and manufacture of the plant. 

SUMMARY OF THE INVENTION: 

[0009] fn view of the problem in the prior art. it is an 
object of the preseift invention id provide a combined 
cycle power plant and a cooling steam supply method 
for a gas turbine thereof wherein cooling steam used 1 as 
cooling medium is appropriately adjusted of its temper- 
ature with a functional stability of steam cooled system 
being by no means damaged, so that the gas turbine 
can be made of an easily obtainable materia!; 
[0010] In order to attain said object, a first invention 
hereof prbvides; : ; ; ; 

a comoihed cycle pbwer-plarit comprising combina- 
tion Oi a gas iurbirte plant, a waste heat recovery 
boiler and a steam turbine plant; 
said gas! turbine plant being constructed of a gas 
turbin4. an air compressor driven by said gas tur- 
bine arid a combustbrvbr burning fuel together with 
compressed air supplied from said air compressor ; 
said waste heat recovery boiler being for generating 
steam by exhaust heat of said gas turbine as heat 
source and being constructed of portions, mutually 
connected by pipings, of a high pressure steam 
generating portion, an ^intermediate pressure stearh 
generating portion and a low pressure sfearh gen- 
erating portion; said high pressure steam generat- 
ing portion comprising a high pressu/e economizer; 
a high pressure feed wafer pump, a high pressure 
evaporator and a high pressure superheater; said 
intermediate pressure steam generating portion 
comprising an intermediate pressure ecbnomizer. '• 
an intermediate pressure; feed water pump, ah 
intermediate pressure evaporator anti an intermedi- 
ate pressure reheater; and said low pressure steam 
generating pbrbon conrtprising alow pressure ^cdfi- 
omizer, a toft 'jirS^ure'' feed 1 water ptimp. a low 
pressure evafX)rator and a low* pressure stper-' 
heater; and - . ; : — ? 

said steam turbine plant' being constructed -*>f 
steam turbines; mutually connoted by pipings^ of a 
high pressure turbine, an intermediate pressure tur- 
bine and a low pressure turbine; said high pressure 
turbine being supplied with high' pressure steam 
from said high ^esslir^ £teani generating portion; 
said intermediate pressure turbine being supplied 
with intermediate pressure steam from said inter- 
mediate pressure steam generating pbrtioh; and 
said low pressure turbine being supplied with tow 
pressure st^arh from 'said low pre^itfe sf^ni geh- 
erating ppriioh; ; V J / ^ V ^ 

characterized in that steam suj5r^ie& *^bm : ^kj^ 
intermediate' pressure" evaporator is ; mixed into a 
cooling steam supply passage for supplying there- 3 
through exhausi steam f fom said high pressure fcif- 
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bine as;; cooling s&e^.jirjfp, . a. jhig^^Jteffnp^ra.turje . 
portion to be cooled of said gas turbine. 



[001 1 ] That is, in the first invention, the exhaust steam 
from the toigfcf pressure turbine ;is,fjr$t, ^eig^ted as the 
cooling medium of the gas^urbine.ftigh t^rnp^rgtqre 
portion. Then, the intermediate ^ .pr^^rpj^gni sup- 
plied from the intermediate pressure. .evapprator of the, 
waste heat recovery bpileD is mixed 5into,^e exhfrijst ini .r,i if 
steam from the high pressure turbine, so. tfetthe cooi- r) ,,^a- „ 
ing medium pi lowered temperature js. made up anjd ijs y i IXJ 
supplied into the gas; tyrbine hjg/^ter^erat^ ^ 
for cooling^her^. ^ M K <1r .^ u :i: lA ^hvuli foiJBP 14 ! 



i •' - 



with intermediate pressure steam from said inter- 
mediate pressure steam generating portion; and 
said low pressure turbine being supplied with low 
pressure steam from said low pressure steam gen- 
erating portion; 

characterized in that a passage to be cooled by fuel 
of said gas turbine is provided to a cooling steam 
supply passage for supplying therethrough exhaust 
steam from said high pressure turbine as cooling 
steam intoa high temperature portion to be cooled 
of said gas turbine. 



Th^at is, in the second invention, the exhaust 



mil 



[001 2] Thus, the high pressure exhaust steam, 
is sufficient in volume, is mixed with the intermediate 75 
pressure ste^m, whi$h is of a lower ternperabju-ei?^ t . 
a pressure nearly equal, ,to th^t of the e high t pf&jf*gf c . fi :i 
exhaust steam, so that the high P r ^s^.^$usi st&agr,, & 
is lowered of tertfperature and the high t^ny^Uffgjpofr, . 
tion to be cooled of the g^s turtpige ^n I ^ > 5n^d^ j pf £p, 
material of less hegtt resistant a^Uity.^nd j^f^l,^ $OQ|-^ tr< 
ing can be effected without J(wer^^ 

ctency. r , vs*.^ i v.i ■;; >v:j;^«;«»ri ***** h:..j 
[0013] A second jr^otiofMier^provk^ee.; v ,; , 

a cornbfeed eycl§ppwer pJan} c^mprising^^ . 
tion pf.a gas-lu^ , 
boiler snd ^ steam ^iqe, plant;, \ mnr \ v ^- u '.i.\ r -\u nu^ 
said gas~ torbina.p^ . 
turbine, v^n ^air^^mpregsoj piriveji &y. $a$ ,93s tu£ > '?<?., 
bine aitf,aporn{)t£tor for burning J^it^ft^.y^^r' s 
compressed gii; si/ppij ed from, ssicj t pjf »^rripr.^^ , ^ 
said w t asteheat.re!cy)very bojfer>being .for gener^|ir^ .^J 
steam by .exhaust heat of said qas :^^®.f^!?^^-nr... 
source^and ^eing constructed of 'portions, n^^fr^ 35 
conne$t<ed ^^pipingg. ,of,«auhigb pr^ure /steamy 
generating portion, an intermediate pressure, ste^jti , . " t ^ 
generating pgrtiog .and a f low pr^qre steam 
eratiqa port on; said, high pr^s^ure.st^m ..generat- 
ing portion oorpprisifi^ ahjgh pr^ure ecpnqmizer,. 
a high pressure feed water pump, a high pressur^ 
evaporator and a high pressure superheater ; said 
intermediate . pressure ,steam generating pprton 
comprising an intermediate pre^u^ere^pnoniizer, , 
an intermed^ ;pre^ur^ } ,fe ; ^ yifferpyrpp* >ari 
interm^ifUepr^sure ^vaporajtor pnff [sp intermedi- 
ate pre^ure rpheater'; ari^i ,^ai^ Ipw pr^sure st^am 
generafing pprjipp corr^rjsipg^jowjDr^^re econ- 
omizer, # Ipw.pw^^ .fe^ wat^ 
pressures ^j^qr^t^f nd . a. Jcy t> pr^^j^.8|^- 
heater^ and (l y i« { i, : ,. K , . VlkVj > r ,;,| iu t ^i^ov, 
said ^e^ f5 ti^jn i? ;,p^ n t being, pp^trpq^d Qf 
steam turbines, mutually connected by pipinqs v Qf a f 
high pr^s.sur^tvinpjn^aii in|ern^i^tepr^^r^ tur- 
bine arxj^ow^ 55 
turbine fxj^fv^ steam 
from said hjgh pr^^sure. stea^^en^raing portipn; 
said intermediate pressure turbine being supplied 
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, sl^am from the high pressure turbine is first selected as 
the cooling medium of the gas turbine high temperature 
portion. Tbea t said exhaust steam is not directly used 
as the cooling stf^m as it is to be supplied into the gas 
turbine hightt^per^ture portion but is heat-exchanged 
with the gas turbine ^fuel to be lowered of temperature 
and then supplied into the gas turbine high temperature 
portion for cooling thereof. 

[0015] There is available as the cooling steam a suffi- 
cient amount of the. exhaust steam of the high pressure 
turbine, but this exhaust steam is of a high temperature 
at same time, hence it is heat-exchanged with the gas 
turbine fuel to be lowered of temperature, thereby the 
gas turbine Ngh ^temperature portion to be cooled can 
be made of a material which is of a less heat resistant 
ability and yet a stable cooling can be effected without 
the entire efficiency being lowered. 
[0016] A third invention hereof provides; 

a combined cycle power plant comprising combina- 
tion of a gas turbine plant, a waste heat recovery 
boiler and a st$am turbine plant; 
said gas turbine plant being constructed of a gas 
turbine, an air compressor driven by said gas tur- 
bine and a combiistpr for burning fuel together with 
compressed air supplied from said air compressor; 
said waste heat recovery boiler being for generating 
steam by ^chau$t ; heat of said gas turbine as heat 
source and being constructed of portions, mutually 
connected by pipjngs, of a high pressure steam 
generating portipn, ah intermediate pressure steam 
generating portic^p and a low pressure steam gen- 
erating por^jon(js^idW steam generat- 
ing portion OTmprising a high pressure ebohomizer, 
a high pressure feed' water pimp, a high pressure 
evaporator and £ high pressure! superheater; said 
intermediate ' pressure'' steam generating portion 
comprising ah intermediate pressure economizer, 
an intermediate pressure feed water pump, an 
intermediate pressure evaporator and an intermedi- 
ate pressure rehe^er; arid s^id idwpr ssure stdam 
generating portion comprising a low pressure econ- 
omizer, a jp^ :; iir^SMre feed water punp, a low 
pressure' eya^q^afer and a Ibw pressure super- 
heater; arici 1 
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said steam turbine plant being constructed of 
steam turbines, mutually connected by pipings, of a 
high pressure turbine, an intermediate pressure tur- 
bine and a low pressure turbine; said high pressure 
turbine being supplied with high pressure steam 5; 
from said high pressure steam generating portion; 
said intermediate pressure turbine being supplied 
with intermediate pressure steam from said inter- 
mediate pressure steam generating portion; and 
said low pressure turbine being supplied with low 10 
pressure steam from said low pressure steam gen- 
erating portion; 

characterized in that a reheater is provided as a 
means for reheating steam which has cooled a high 
temperature portion to be cooled of said gas tur- 15 
bine. 

[0017] That is, in the third invention, the construction 
is such that the steam which has cooled the gas turbine 
high temperature portion can be led into the reheater so 
as to be reheated there, thereby even if the cooling 
steam after used for cooling of the gas turbine is not 
high enough for a predetermined temperature for rea- 
son that the gas turbine is not of a high temperature 
enough or the cooling has not been effected sufficiently 
or the like, then the cooling steam is reheated by the 
reheater and a necessary heat for the! downstream 
steam turbines such as the intermediate sie^m turbine 
can be secured resulting in enhancement of the thermal 
efficiency. 4 , 3 ? 

[0018] A fourth invention hereof provides; 

a combined cycle power plant comprising combina- 
tion of a gas turbine plant, a waste heat recovery 
boiler and a steam turbine plant; 35 
said gas turbine plant being constructed of a gas 
turbine, an a»r compressor driven by said gas tur- 
bine and a combustpr for burning fuel together with 
compressed air supplied from said air compressor; 
said waste heat recovery boiler being for generating 46 
steam by exhaust heat of said gas turbine as heat ^ 
source and being constructed of portions, mutually 
connected by pipings, of a high pressure steam 
generating portion, an intermediate pressure steam 
generating portion and a low pressure steam gen- 45 
erating portion; said high pressure steam generat- "' 
ing portion comprising a high pressure economizer, ; 
a high pressure feed water pump, a high pressure 
evaporator and a high pressure superheater; said 
intermediate pressure steam generating portion so 
comprising an intermediate pressing economizer, 
an intermediate pressure feed water pump, an , 
intermediate pressure evaporator and an aTtormedi : 
ate pressure reheater ; and said low pressure ^team 
generating portion comprising a low pressure ecbn- 55 
omizer, a low pressure feed water pump, a low 
pressure evaporator arid a low pressure super- 
heater; and 



said steam turbine plant being constructed of 
steam turoines, triUtuaily connected by pipings, of a - 
high pressure tuibine, an intermediate pressure tur- 
bine and a low pressure turbine; said high pressure 
turoine beihg : suppliied with high pressure steam 
from said high pressure steiam generating portion; 
said intermediate pressure turbine being supplied 
with intermediate pressur e steam from said inter-- 
mediate' pressure' steam generating portion; and: 
said low pressure turbine being supplied with low 
pressure steam from said low pressure steam gen- 
erating portion; 

characterized ^in that a high pressure turbine u by- 
pass pas. -age ss provided lor connecting a super- . 
heated steairi s supply passage for supplying ;ihered 
through * superheated steam from . said high 
pressure superheater into said high pressure tur- 
bine and a cooling steams supply passage^for sup- 
plying therethrough ^exhaust steam from said high 
pressure turbine as cooling steam into a high, tem- 
perature portion to be cooled of said gas turbine. - 

[001 9] That fe.' according tb the fourth invention, when 
the plant is to be started in accordance with operation 
procedures such as in WSS where the plant stops once 
a week, in DSS where the plant stop once a day or ttie 
like, the gas turbine is warmed upin advance by use of 
the auxiliary bbiter or its own conpressed air and the 
initial steam generated by the own boiler is supplied into 
the cooling steam passage of the gas turbine viia the 
high pressure- turbine by-pa^ : passage; so that ihe ; 
warming-up is assisted to be accelerated/ 
[0020] Aha when the bwn boiler steam* gete out of ini- 
tial steam stagie to start to be generated stably, the high 
pressure turbine by-pass passage is closed and the 
high pressurfe 5 Superheated steam is led into the high' 
pressure turbine and the situation is changed gradually 
So that the cooling of the gas turbine is done by the high 
pressure Exhaust steam from the high pressure turbine, 
thereby there is caused nb thermal shbck etc/ahdthe 
cooling of the gaW turbine can h4 done stably 
[u021] Afiifthirtvehiion hereof provides; '* 

a cooling steam supply method in the combined 
I cycle power plant as mentioned rri tiie first ihven- 
; tion, characterized in that said gas' turbirte is sup- 
; plied with thb cooling steam as the combined c^cle : 
power plant is Operated such thsit when inlet tem- 
' A ' perature of feaid high pressure turbine is s6t to 
approxir^at^iy 566 C C, ihlef pressure of said high 
pressure turoirW is acijusted'to i 65 to 175 s ai£ and 1 
exhaust steam of said high pressure turbine J is " T 
maintained ken^fe^vt^'bi '330 : to 25p b iS arid 
pressure of 35 to 36 sik. . 5 ' " ' * r " ? 

[0022] that is'^n the f Htrt i'ny£rt^^^^ pressure 
of the high pressure $ibine is adp^^ fo 1^ tb 175 
ata, thereby the high rprfe^ure exhaust Jstieiam properly 
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is lowered to 330,tO t 250SG,^nc! 3§.ta ,30 ^fip^cfjS^ ,, , 
of the high pres^re tyrbtnjp, thus.t^e coc^jr^^t^^j^^ ^ 
be lowered of ;th$ ; tegper^tur^ wj^i^.Jhe- v eVkj^cy]/D| 
the downstream eqgipments, Jheirtferm^ate pf^s$urie| • , , 
turbine for.^xample, being lj>i^^ : ag^^e ^o^r^tre^ l0 5, lf 
gas turbine, high temperature por}ipn ^^e^cqqied c^n 
be made oi.a material .of less he^^e^^at:abjiity ancl rt . . 
less expensive and yet a stjablQxooHpji can Jba effected - r . 
without th^ entire efficiency being lowered. , , t . 4 * , . A1 i3 , 
[0023] A sixth invention bereoftprovides;, >. . , . •«. . , j<? . 

a cooling stefcra supply method ia,th€5 Combine4v.t>r: > 
cycle power pl^ntas mention^:in,^(^pB^ t ^4fte . 
first ta fourth inventions, cbar^eter^ee^ jn that; ^ t>: ? jn ; 
the high temperature po?tiQn?to be s wle^ pt sa^, l0 * ( £s 
gas turbine is supplied .into 'With 
prior tQStartof^idgqsti^inesQtf^ & # : ; 

bine is^warmed.up; saidiauxiiia^yoste^^f^eiflgiof^v^ } 
pressure of combustion gas -pressure pr„rriqr%^ r , 
starting.time«isaid gas turbine; . j »j o; ioH s « if fd?^ 
said gas turbine is then started in that state to do a 
hofdirjg pperatjprj fpr ^predetermined timp §rt 3 pr^ < 
determined toad; , v - . , ■ V^^^-j n i ?i > r * 

when, s^eam , f rpm said wast§ ; heat recpvgry 1 tjCfilft , . 
comes tp^Cjoraditionpf sajd auxiliarx,sjt^^n, supply |; 25 . . 
of sak* auxili£* y : ^e<^$ &pw>&$ ^ ^%ftir} : poov^ ^, 
ing. by -parsing said fcigh pressure tu^ip.e. ftpm t^Vj^ ( 
high (pr^ssu^ ,supprh ( ea}^ ,,ot . said * .w^st^hs^t 4 V, 
recovery goiter is^ppljed intp the hig^ tep^ra:, • \ 
ture pprtiqn to t»e CQQ|$d p| said. gk?(tuffeine;;and , \. 
when output of said ;; waste, 
comes to a ra#ng,thereof. said|)yrpassir^|§'c!o^' 



.30 



steam condition, of the waste heat recovery boiler 
comes to a rating, said by-passing is closed so that the 
high pressure superheated steam is supplied into the 
high pressure turbine and the exhaust steam from the 
high pressure turbine is Supplied into the gas turbine, 
thus the rated operation takes place. 
[0026] A,seventh invention hereof provides; 

a cooling steam supply, method in the combined . 
cycle power plant as mentioned in any one of the 
first to fourth inventions, characterized in that; 
while the high terrperature portion to be cooled of 
said gas Jurbine is closed upstream and down- 
stream thereof, said gas turbine is started to do a 
holding operation for a predetermined time at a low 
load of level which needs no cooling of the high 
temperature ; portion to be cooled of said gas tur- 
bine; 

when said wasie heat recovery boiler domes to a 
level to. generate a predetermined own boiler 
steam, said closing is opened aind steam coming, 
4 vj by-passing saitf jiigh pressure turbine, from thfe 
high pressure^ superheater of said waste heat 
recovery boiler is supplied into the high temperai- 
ture portion to be coojed of said gas turbine; and 
when output of', sad waste heat recovery boiler 
comes to a rating {hereof, said by-passing is closed 
and exhaust st 4am from said high pressure turbine 
is supplied into the high temperature portion to be 
cooled of said gas turbine so as to switch to a rated 
operation. 



[0027] That is, in the seventh invention, when the plant 



j§ to be started in accordance with operational proce- 



and exhaust stqam frpn%said high pre^^e^tqrjiipp^ :u 
is supplied into the high temperature pprtion, tp, be \ f 

coolepi of said ga$ turbine^o as to swrtpri to a ratjkl . li?5 , dures such as in WSS where the plant stops once a 

operation...:;,; - ^ : , ... * / l >^ v /,J?^-^i'>WeK in DSS where the plant stops once a day or the 
r vH . < f i« y, t Jj t . u j : ^ i. ,oo - * • h \*t ityr* P e 93 s turbine portion to be cooled is first closed, 
[0024] T^at : jsi,;^^ 

to be started in^acxxxda/ic^ with operational procedures . 
such as in WSS wher,e tfie pjant stops PHP? a, we f el^ iii 



DSS where the plant stc^js once a day pr ,theji^e,,ji|ie 
cooling steam is supplied into the gas turbine portion to 
be coolecfe in th^ following pro^eidu/es 
[0025] Firstly, th^ auxiliary, stearn c^f a pr^s^re which 
is not less, thaln tl^t, of ,th^ { TOmbu^tion p^s effectiv^ at 
the starting time qf .thj^ ga$ ,turi>inp. is supplied into the . 
gas turbine (n afJvanQg.of ,t^ie {Starting tr^ef,9Qtso that the 
gas turbine is wgirmed; } ^p. Jhejri, .Jhe jga^ tufbine is. 
started to,, do. 3 folding *<$>?ra\ ion fpr a jpr^et^rmiped 
time at a pr^*e^ern^in^d toad, jT]he ( s^^m^ei^^rature 
and steang: pr^gspfe of the w^^iii^^^^^r^bpil.^. . 
are incresjsed ciraduaily, qr^w^en u th ( e .^eanj ^r^diti^n 
of the waste heat recovery boiler (romeg^^hj^ ^tearri 
condition of the auxiliary steam which has been used for 
the warn^-yp. q 5^ ^m is 

stopped ^nd ih^. high pressure si!rpejl^ated steam 
which by-^ses4he j^K^r<^^ v t^jne^ supplied 
into the gas turbine, and ifurther when the'duipul or the 



£>y stop valves etc. for example, upstream and down- 
v u ■^ ea r n thereof and the gas turbine is started. The gas 
40 tyrbine is heid in the low loaid of approximately 20% toad 
1 ' from no loa^'wfktch needs no cooling of the gas turt>ine 
portion to be pooled an& when the own boiler steam of 
the waste heat recovery boiler starts to be generated to 
reach a pr^etermined state of approxiniately 20 ata, 
for example, then said stop valves etc. are opened and 
the high pre^Ve supertieatad steam, which by-passes 
the high pre^re'tifrbine, is supplied into the gas tur- 
bine portion to be/cPpfed. When the gas furbine is fur- 4 
ther speeded up ancl the steam from the waste heat 
recovery boiler cofnes'to a high temperature to reach 
what is cai/led a rateci'staite of 40 ata, for example, then 
said by-pa$sirig is ctosep and the high pressure exhaust 
steam from foe hipH'pressure turbine is'supplied into the' 
gas turbine ^portionT<5 be'cooled, thus the : rated opera- 
tion takes placed ^ '/ / ' ' . . , : 

[0028] An eighth invention he;re6f provides; 

a combined cycle power plant as mentioned in any 
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one of the first to fourth inventions, characterized in 
that a dust collecting filter is provided at a coding 
steam inlet portion of the high temperatur portion 
to be cooled of said gas turbine and a mesh of said 
dust collecting filter is in a range of 100 to 1 000 ^m. 

[0029] That is, in the eighth invention, the gas turbine 
is a recovery type steam cooled one, wherein there are 
provided cooling passages in the combustor, stationary 
blades and moving blades which are the high tempera- 
ture portion of the gas turbine and the exhaust steam 
from the steam turbine is led into said cooling passages 
as the cooling steam. The dust collecting filter is pro- 
vided at the cooling steam inlet portion of the gas tur- 
bine high temperature portion and the mesh thereof is in 
the range of 100 to 1000 tun. If the mesh is smaller than 
that, fine particles contained in the steam are caught 
and clogging of the mesh is accelerated so as to make 
a long hour use thereof impossible and need frequent 
changes of the mesh. As the cooling steam temperature 
is usually a high temperature of 250°C or more, there is 
a difficulty in the exchange work of the mesh. But if the 
mesh is in the range of 100 to 1000 ^m, fine particles 
pass therethrough and these particles scarcely stay in 
the cooling steam passage with little possibility of accu- 
mulation therein because the cooling steam flows 
therein at a high velocity. Also, there is a case where 
solids of dropped scales such as iron oxide etc. in the 
main steam piping system flow into the cooling steam 
passage with a fear of blockage thereof, but the mesh is 
in the range of 100 to 1000 jim and the solids, being 
larger than the mesh usually, can be removed by the 
mesh mostly. , . 

[0030] As mentioned above, according to the dust col- 
lecting filter, fine particles contained in the steam pass 
through the mesh and comparatively large solid parti- 
cles only can be removed by the mesh, thereby a long 
hour use of the mesh becomes possible and frequent 
exchange work of the mesh due to clogging becomes 
lessened. . _ 

[0031] Further, the dust collecting filter is provided in 
the cooling steam passage at the inlet portion of the gas 
turbine high temperature portion wjth a simple structure 
of the mesh portion being detachable, thereby no large 
dust collecting device is needed and the system con- 
struction can be simplif ied. i - 
[0032] A ninth invention hereof provides; * 

a combined cycle power plant as mentioned in. any / 
one of the first to fourth inventions, characterized in 
that there are provided an impurity removing device 
which is exclusive for treating water for, temperature 
adjustment, an economizer which is exclusive for 
heating the water from said impurity, removing 
device and a spray nozzle for spraying, the water 
heated at said economizer into cooling steam which 
flows into the high temperature portion tq be cooled 
of said gas turbine, so thai said cooling steam, is 
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adjusted of its temperature. 

[0033] TriaYis, in trie ninth invention, the gas turbine is 
,* : ia recovery type steam cooled one, wherein ^ cooling 
5 steam is fed from the steam turbirte system irrto the gas 
. turbine high ternperature portion for cooling thereof and 
this cooling steam is returned to the steam turbine sys- 
tem for recovery. But there is sometimes a case where 
the temperature of the cbblirig steam is not appropriate 
io for cooling of the gas turbine high temperature portion! 
As trie gas turbine high ternperature portion, there are 
stationary blades and moving blades, for example: The 
steam temperature which is appropriate for cooling of 
the statioha^y blades^ is higher than that appropriate for 
'cooling of ifie mtivlhgBfedes, hence if the cooling steam 
is of an appropriate temperature for 3 cooling of the sta- 
tionary blades; ^ttfe coding steam ' is needed to be low- 
ered of the ' fernpferature and in this case, the 
temperature is adjusted by water beirig sprayed ihtd the 
steam. In such case where the water is so sprayed, 
there are contained in the water impurities which need 
to be removed and if the entire amount of the water 
which has been condensed is to be treated, then the 
facilities therefor becomes large and the cost therefor 
25 also increases. 

[0034] ttf^/ih'tii^ present* invention, there are' pro- 
vided the exclusive impurity 'removing device which has 
a capacity only to treat the water amount necessary for 
adjusting the cooling siearn temperature and the exclu- 
30 sive economizer for heating only' the watersb'ifeat^ at 
the impurity removing device. As the cooling steam is of 
a high temperature' in the range oif '250 to 60d°C, the 
water is heated at the ^norhiz^r so that the tfempera- 
ture of that water is approached as near as possible t6 
35 the cooling steam 'te'^emiure:;'Tr^ hi0h't€^6ra^ure 
iwater so heated at the economizer ?s sprayed into the 
pooling steam' for adjustment of the temperature 
thereof. *" ; ' 

[0035] According to the present' invehtioii; th^re are 
40 provided only the (Exclusive impurity' removing device Of 
the capadty only to treat the water of ihW amount neces- 
sary for adjusting the cooling steam temperature arid' 
/ , 'the exclusive ec&nqmizef for Heating only the" watier sb 
. treated at the impurity removing device, thereby "the 
45 cooling steam temperature adjusting system cari be 
compact-sized with no large facilities being needed, the 
feed water is heat^ to become ;the hicjh lempef'ature 
water of a temperature i near the ox>ling steam tejrnp^ : 
" : '/ature and 'the adjustment 9! the cooling steam tempera- " 
so ture can be dohe effidehtly' 

. ^* ,EF DESCRIPJION,Of TH| DF^ING§: ^ :? ; 
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Rg. 1 is a diagramrrjatlc yi w;^bwng a cpffitt 
cycle power plant of a first' emi^iment acbordin^ 
to the present invention. . ' 
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Fig. 2 is a diagrammatic view showing a combined ' steam generating portions are shown approximately in 
cycle power plajit ofa second emt^im^t a^ m f the order bf steani flow therein, then the low pressure 
ing to the prese^\nv^tion. ^ 'J'* 'J *![ ''' }[B * U * steam generating pprtori iis 'composed of a low pres- 
Fig. l^dia^ economizer ?1 ^a IbW pressure evaporator 22. a 

cycle power p f lan^,of thir^ and fiftK ef^6d|rpent^ > 7 ^ Pressure superheater 23. etd. and the intermediate 
accocding.tq Represent inven^:',':^ "' *V"V ' Z 7 " 'j^ftfessure steam generating portion is composed of an 
Fig. 4, is adiagr^m3tic,y^ ^•' intermediate pressure Economizer 24. an intermediate 

cycle pow<erplant of a fourth emb^iroentag^^in ,1 '[ ' ^essure fefed waiter pump 25, an intermediate pressure 
to the present invention. . .-'~f, r j[ , } ^X'*Z '^apprator 26, an intermediate pressure first reheater 
Fig. 5 is ^diagrammatic vlewjshowing a d9n^|n^ r j». an intermediate pressure second reheater 28. etc. 
cycle power, plant of a sixth embodiment acc<^d Also, the high pressure steam generating por- 

ta the pceserit invention. , f . r - ; ...... **.' t ^^^^ijon is composed of a hiQh pressure first economizer 29, 

Fig. 6 is a diagrammatic view^h^ pressure feed water pump 30, a high pressure 

cydWpower plant o'f^ economizer 31, a high pressure evaporator 32, 

ing tq .the .P*p?en}, jfw^tifSn! v . , V. V*^!*&T«-. r ^ ^ ^ ♦ a jhigh pressure first superheater 33, a high pressure 
Fig. 7Js ja$3gramma^^ cojril^npd^,' ^ second superheater 34, etc. 

cycle power plant , of an eight^ .wt^ji^^.^OTi^l- ^ ? ! [b044] Numeral 40 designates a steam turbine plant, 
ing to.thepr^ .;!■>,*-. which comprises a high pressure turbine 41 supplied 

j * v *. ' - ^ ' ji '-'\r> h' V/ wft* 1 a pressure steam' from the high pressure sec;' 

DESCRIPTION Op, fHE P REFflj} * i ^t> - • superheater 34 of the waste heat recovery boiler 

ME NTS: . ' . \ 

' ' ' ' ' / ' * 4 l s 1 tf '** * ' 1 1 an intermediate pressure steam from the intermediate 

[0037] A first egtbodiment ecporcjing .to Jfi^ present/;' *j , pressure second reheater 28 and a low pressure turbine 
invention will be described with reference Vo ^ig'. ^ ' ; _ ^ supplied with an exhaust steam from the intermedi- 

the embodimjer^s according to Jtljf| pr ese.pt invention afjp ' £5 ,V { ate pressure turbine 42 and a low pressure steam from 
made on ttej^^ thb low pressure superheater 23. 

sisting bassip^ It is to be rioted that the construction is made 

steam turbine an^ that an exhaust Steam from the low pressure tur- 

whole aspect, pf .ijfesp^ Z /bine 43 is condens^Cf into water at a condenser 44 pro- 

described' first 1' , » ' - t ! * ) i> . T 1 , " . Mded downstream thereof and this water is circulated to 
[0038] itiF ig* ,1, gii^e/^ ' waste )i&t recovery boiler 20 via a boiler feed water 

plant, which comprises ^s, main <^yjp,mente r a $as W'^ % # "^ P^P 45 and a 9^nd steam condenser 46 sequentially, 
bine 11, qrj air fiompres^or 1 Z driyen. £y the gas turbine *\ ' 'Numeral 50 designates a stack, numeral 51 designates 
11, anda^ipbi^ the gas turbine plant 10 and 

a compressed air si^pji^d from ttie'ajr &^r^sor|l2:! ! '"&* 'numeral 52 designates a generator driven by the steam 
[0039] 3^$^ 

moving blades,' Stationary blades' and the like 'Khof ^.^^461 While various equipments are named and 
shown), wj^ch^tfe^pfl^ to ^g^teyriper^ppp^^ 5 ^;|escribed schematibally, the present embodiment 
1 la whic^rqqifijrfiip ajyx>iing thereoiThe cpj^ , ' ' .^relates to a combined' cycle power plant consisting of 

conrpr^ses < Jhfrpin , ^^1 t^ube. cqolgd* portion ..1 3^ 5 Yvtii6ji' ZS$1 ' ^ d 9 as ^bjne plant 10, said waste heat recovery 
extends from a^con^^tion chan*er:,rear ^rtio^to^a^ ibpiler 20 kph said stWam turbine plant 40 and includes 
combustic^^s^u^et; and tfjis tai\ ttiBe ct^^i^ipn ^ ' Vurther the fbllowing donstruction. 
13a is also^portion requirina a cabling thereof, lite^d .10047] Thetis, an intermediate pressure steam supply 
high temperattire portion 11a.. L ^ ' ",^ ssa 9 e ^5 obnh'ects at te one end to the intermediate 

[0040] Also proyjid^^eVc^Hiig ste^s^ly^s-'''. pressure evap6Vaf6r 26 of the waste heat recovery 
sage 14 fpr supplying tHere|hrou^h r 'a b /i^|^^te^to/ ' !' baler 20 so as to take out an intermediate pressure 
the high tem^^ture portion lla of We ^as turbine 1 1 " " Itieam therefrom and this intermediate pressure steam 
and a cooling 1 ^^bifurcafibn passage 1 5^pffur<^f^jf. ^supply passage 35 connects at its the other end to the 
from the cooling steam supply passag04^ ,v o6oling st&iriV sup|iiy passage 14 at a position down- 

ing therethrough the cooling steam to 'me tail tube so' 6t/eam of k l bitofeateri position of the cboling steam 
cooled portion 13a of th,e,cpmtjust^r ;.13, { r ; supply pa^&ftg^ V^ahtJ the cooling steam bifurcation 

[0041] Numeral 20 designates a 1 wasteiie^t recovery' : jiassage 15 So a^lbWke the intermediate pressure 
boiler, which uses an exhaust gas of the gas tuibine 1 1 steam mixed intb tH&'bboling steam supply passage 14. 
as a heat source and comprises therein portions of a [0048] Also. £ spray water supply passage 36 

low pressure steajri generating portion, an intermediate ss ( connects at its brieenef to the cooling steam supply pas- 
pressure steam generating ^rtbn a^ a hi^h pressure 1 sage 14 at a pbsitibri further downstream of a connec- 
steam generating j^Vtida 1 ' 5 ' ^ " ; " " c tion position of thfe' c&oling steam suppfy passage 14 

[0042] If equipments included iri ^kid respective : ' 5 and the irlterhiediafe'p^essure steam supply passage 
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35 and at its the other end to the intermediate pressure 
feed water pump 25 upstream thereof. 
[0049] Numeral 37 designates a gas turbine cooling 
steam recovery passage, which connects to an inlet 
side of the intermediate pressure second reheater 28 s 
and numeral 38 designates a tail tube cooling steam 
recovery passage, which connects to an outlet side of 
the intermediate pressure second reheater 28. 
[0050] In the present embodiment constructed as 
above, cooling of the high temperature portion 11a of w 
the gas turbine 1 1 and the tail tube cooled portion 13a 
of the combustor 13, while in a steady operation, is 
done as follows. 

[0051] That is. a high pressure exhaust steam from 
the high pressure turbine 41 is supplied into the cooling 15 
steam supply passage 14 to be bifurcated on the way, 
wherein one portion thereof flows to the cqrribustbr 13 
via the cooling steam bifurcation passage 15 for cooling 
the tail tube cooled portion 13a and the other flows to 
the gas turbine 1 1 via the cooling steam supply passage so 
1 4 for cooling the high temperature portion 1 1a thereof. 
[0052] At this time, the cooling steam flowing to the 
gas turbine 1 1 via the cooling steam supply passage 14 
is mixed with the intermediate pressure steam supplied 
from the intermediate pressure evaporator j£6 via the 25 
intermediate pressure steam supply passage 351 so 
that temperature pf the cooling steam in the cooling 
steam supply passage 14 is lowered. 
[0053] If ope example of such temperature lowering is 
to be shown, the temperature of the high pressure 
exhaust steam coming out of the high pressure turbine 
41 is approximately 370°C and if a turtpine portion, 
especially a movable portion such as a moving blade 
and a disc, is exposed to the steam of that temperature, 
it will be put in a severe heat resisting condition and an 
expensive material will be needed for overcoming same, 
which results in aggravation pf the economical condi- 
tions. 

[0054] But the intermediate pressure steam coming 
from the intermediate pressure evaporator 26 is of a 40 
temperature of approximately 250°C and if this interme- 
diate pressure steam is mixed into said high pressure . 
exhaust steam of approximately 370°C. then the tem- 
perature of this mixed steam lowers to approximately 
330°C and the material of said turbine movable portion 45 
such as the moving blade and the disc can be satisf ied 
by a less expensive and easily obtainable, material, 
which results in a favorable turn in the economical con- 
ditions. 

[0055] The intermediate pressure steam supplied .so 
from the intermediate pressure evaporator 2§ to' be 
mixed into the high pressure exhaust steam is approxi; 
mately same in the pressure as the high pressure 
exhaust steam coming put of the high pressure turbine " 
41. hence there occurs no lowering of the entire effj-. ss 
ciency due to such mixing and a predetermined temper- 
ature lowering can be effected. . f Ci 
[0056] The tail tube cooled portion 1 3a of the combus- 
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tor 13, being a fixed structural element, is resistible with 
a less expensive material even to th temperature con- 
dition of same 37b°C, hence ihe irrtermediate pressure 
steam mdy not be mixeJ into the Cooling Steam bifurca- 
tion passage i5 actively. ^tniie^^hetkied specifically. : 
[0057] Also, as a b£d<-if) measure for the dase where 
the intermediate pressure steam cannot be obtained as 
expected, a hot water supplied from the intermediate 
pressure feed water pump 25 via the back-tp spray 
water supply passage 36 is sprayed into the cooling 
steam supply passage 14 so that the temperature of the 
cooling st^am in the cooling steam slupply passage 14 
is lowered securely. ' ' 

|0058] The (XJoling steam i which has cooled the high 
temperature 'portion 1 iai of the r gas turbine 1 1 is recov- 
ered into the intermediate pressure second reheater 28 
via the gas tiirbine' cooling' steam recovery passage 37. 
and the cobhncj steam which has cooled the tail tube 
cooled portion 13a of the cbmbustor 13 comes to the 
outlet side of the intermediate pressure second 
Veheater 28 via the tail tube cooling steam fe^very pas- 
sage 38 to join with another steam which has been 
heated tKrougrY : ih& intermediate pressure Second 
reheater 28 to be further supplied to tfie Intermediate 
pressure tuitiine 42 for recovery. 
[0059] "According fto the present emixxiimeiit con^ 
structed a£ mentioned above; the 'cooling steam /tor 
cooling the high temperature ^rtidn Wla bf irJie gas tur- 
bine 1 1 is obtained by the high pressure exhaust steam 
from the high pressure turbine 41 oeing mixed With the 
intermediate pressure steam from tie intermediate 
pressure evaporator 25 to be lowered oHemperature, 
' thereby thfc Hi£h temp^ature portion 1 iapf the gas ttir- ' 
bine 1 1 is required less severely to be heat resistant ahd 
a ? manufac^ririg : cost , of the turbine ban K bef saved 
greatly 

10060] ffsiext, a second emfckkfimeni according to the 
present invehtiqri Will be described wrth referee to Fig. 
2? It is to.tie/n^ as 
those in the> r mentioned first. Embodiment 5 are given 
^me reference numerals in the figure with repeated 
d^cription . bei rig omitted as mucri as pebble and a 
featured obstruction of the present einbodinient will be 
* described mainly. ' 1 - i> ■*, - ■= 

tpt)61 ] In the present emtk^iment, there is provided a 
fuel heater 16 ih the coofihg sfeam supply passage. 14 
fer supplying therethrough the high pressure exhaust i; ' 
.steam from the high pressure turbine 41 to the gas tur- 
bine 11. said fueF heater 16 being positioned upstream 
ofa bifweatiqn pcfeitioh ipf the cc^lihg^team supply pas- 
sage 14 and foe codling s e^ 4f bifUrcaition passage r l 5 
''ifjr supplying therethrdii( a firie tooling 'stealnri to tfiie 
combustor T3. so Vfjia? a heat exchange may be done 
between a fuel to be^&lfetf into; the compt^tor *• 3 arid 
ihe high pressure exhaust Warn from tfte high pressure 
tyrbine41. v .. . . 

'[0062] That is, ^the bjgh ^ pr^sk&re extiaust isteaffijsup- 
pjied from tfie high prWsWe^rlSne, 41 Via ^e idipiirt^' " 
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steam supply, passage. H is . f ir^t^.oppIfxJ t: a|. tj^^^?! . -[Q068] Next, a third embodiment according to the 
heater 1 6 by th#/ueltQ£e supplied iijtq^^c^nui^gj f. ^present invention will be described with reiference to Fig. 
13 to be .ther^ fjHur^ted.. wherejti pne p|9jiti^ H , . ? 3.' It is to bei noted that same components or parts as 
flows to the conril^^ the mentioned first embodiment are given 

tion passage 15 f(jr pooling the ^ * §?me reference numerals in the figure with repeated 

13a and ^diher/f lows tpjh.e^g^l^u^ine'.l 1 yta f the 'J description being orfiitted. 

cooling supply jpass.age X4^( ^^hg\^e jtvgh ' ^ [0069] In Fig. 3, numeral 1 4a designates a high pres- 

temperatur^ portipri l.la thereof. \;i \ r / r l ' , . v ^ ' sure turbine by-pass passage, which connects 'at 'its one 
[0063] ff one example ; of a tem^ to a superheated steam supply passage 41a'for 

high pressure exhaust steam cooled at to^ therethrough steam from the waste heat 

1 6 is to bpjShown, supposing that the temperature of the [ [ ;f recovery boiler 20 to the high pressure turbine 41 and kt 
high pressure exhaust steam coming out of ,tf|S .j^tQ^^J/ i V -Vft? tf ^ e otl^er end to a position upstream of a bifurcation 
pressure, turbine 41 is approximately, ^^p^lj^^f^^ J 'l^^f^^ of the cooling steam supply passage 14 for 
bine portU^espcjq^l.^ the high pressure exhaust 

moving blade ^nd 3 p^sc. 13 exppseqJ to the steam of thaf J /5* steam' from the high pressure turbine 41 to the high tern- 
temperature to te put .in euse\{e^ perature portions to be cooled of the gas turbine plant 
tion and an expefi^iye material will P^^p^^^^^f^\^\'^ t 9 and a high pressure steam exhaust passage 27a for 
coming sasnev ; which -results., ,in aggravation ^bf^th^..'* '^ A . supplying therethrough the high pressure exhriust 
economical conditions. , P . . .. v : Vj ^ i t . steam from the higH pressure turbine 41 to the iriterrrie- 
[0064] Butthe.te^ 

coming intothefuel heater J^asJ^ ? .' ^ fo070] that is. in the combined cycle plant, when the 

and if the bigb pressure e^aust "^ * pliant is to be start^ln accordance With operation pfo- 

fuel. thenjhe ten^ipture pf ^ • ; . > V^-V'^ dures ?t'WSjS"(w^y start arid stop) or DSS (daily 

steam is lowered to 'approximate^.3gQ?C^rW the. ijjjg^- ^art and stop) br tfce like, the gas turbine is warmed up 
rial of saijd turbine movable portjpn such as th$ rppving 25 in! advance by a method using an auxiliary boiler or its 
blade and4h$$S£ by.'^a l^^qpgnsiy^ . * own compressed airpr the like and ah initial steam gen- 

and easily.obiajn^^ .erated at the own boiler is supplied into the cooling 

ble turn in^tteeeonc^^ 7^' \]. { 1,!;^. , Vj f r steam passage of tf?e cjas turbine via the high pressure 

[0065] 3 Ac^rdj^to ji^pr^^^ \^ , f tu/bine by-pass pas^ge 14a. so that the warming-up is 

structed as mp^pped^boy^ith^ \j^\hg<s\$fr [Sq(i .£? ' Assisted to be acqeferated. 

cooling tha higV^m^efaturf , portion J ,-1 f l^^pjf $};* ~\ I . .^OOTI ] And when i the own boiler steam starts to be 
bine 1 1 and thejfail 1^4-999^ R?fl^f^^^ * generated .stably; said' by-pass passiage 1 4a is closed 

bustor 13 is obtained jtty | the hjgb t pre^i^^ ^ ' ' ar]d a high pressure kiperheated steam is introduced 

steam fronn the high pressure tuit>irje 41 b^ing pobl^ct, u%c ,,'into the high pressure turbine 41 and the cooling of gks 
by the gas turbine fuel to be lowered of ternpferature. 35.' turbine is done by the Wgh pressure exhaust steam from 
thereby sa$l , high .t^per^ur $ portions 1 N 1 a. ]3a f ar<f '.^ ire high pressure turbine 41 . 

required i^.,s^ei;?ly < }o, : ^'. he^Vresis^^ ffi^al. J^*j|jjp72] According to the present embodiment 'con- 
employment. of ; an 1 , J9a^iy , obt^ipa^e ,m^eriW|b^nj^ '\ \t^%ucted as mentioned above, the gas turbine cooling 
possible ^aqcjf thp manyfactqring xxjst , cari JbW^sav^ 0 / c|n be done with none of thermal shock etc. being 

greatly. - . ' " \ " .' ' " 

[0066] In fhe present embodiment also, likejn the first P073] Next, a fpurth embodiment according to the 

embodirnent. p ttie^c^ing ^team which has cc^^ the present invention will be described with reference to Fig. 

high temperature portion 11a of the gas turbine *fl ^ ?s / , ' 4'. It is to b€J hofed that same components or parts as 

recovered s into the intermediate pnes^re p^Fpnd, t \" ' m '.^pse in thje motioned first embodiment are given 

reheater 28 via the; ; ^ t^in^ ^lln^gtfaiii reibyery 45 ' s^me reference huhlerals in * the figure ' with repeated 
passage 37. ... \ . f , f • \ V,,. t .. / r , ^ " <j£|scf%ition a b]edriiq| iciW Adff. _ . ' 

[0067] That js. because said copling^team ^(|;bW , ^ j!P074] In the pr^enl : embodiment, the high pressure 

reheated by ^e intermediate pressure secpVid ^ehieater ? ' exhaust steam ffbm We high pressure turbine 41 is sup- 
28, even if, ths^pling steam j^^ii^i^^Qcl '^r^t|4^^po^ing.. ' r $ied irto the cooling steam supply passage 14 to be 

of the gas tu^>infc, f i j is pf '.a, tempf k r^re,wrii^h i$ less 50 tfien bifurcated, wheVeln one portion thereof flows to the 

than a pr^t^^ir^d ley^l for rpa^pri^B^f tir^.Jr«g3fi* tem-' combustor 13 via the codling steam bifurcation passage 
perature portion ^laftf toe^^1u^p|jlT^i^t of a^uf- , 15 for cooling thi^ taft fube cooled portion 13a and the 

ficiently h^^iempeVj^ur^ v pr J^^9fP , ^R9^l?^ ,; ^ C|, - ^ pother flows to the jgas turbine 1 1 via the cboling steam 

not been ^ne : ^.bje^lyi J^fjf^^p^i^ cah^be ^ypply pa^ge i4l6t^iiig-the high temperature por- 
reheated by said reheater 2&! tner^y necessary heat ■ 55 ' ^cjn 11a theredf. 1 ; ^ H 

for the down,stre«^n ste^rn turbip^s,s.uch as the fnterrne- t0p75] this cdoiihfil steam is theretofore made up at 

diate pressure tu^pq^P^ high pressure turbine 41 as follows, whefiein the 

enhancement of the thermal miaency. °~ Hi^h pressure i^tearft' Supplied into the high pressure tur- 
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bine 4 1 is set to pressure of 1 65 to 1 75 ata and temper- tail tube cooled portion 1 3a of the combustor 1 3 is made 

ature of appr ximately 566°C by an appropriate control up to a favbrabie property at the high pressure turbine 

means (not shown). 41 outlet, thereby there occurs no fear of efficiency low- 

[0076] Then, the steam supplied into the high pres- ering of the dchwnstrearri Intermediate pressure tutoine 

sure turbine 41 in said pressure and terrperature s and the structure material of the high temperature pon: 

changes to pressure of 30 to 35 ata and temperature of ; 11a of the gas iurbine 1 1 and the tail tube cooled 

330 to 250°C at an outlet of the high pressure turbine portion 13a of the combustor-13 is required of a less. 

41. That is. in order to obtain . a high pressure steam ' severe heat resistant 'abifcy without a specific tequip- 

property of said 30 to 35 ata, 330 to 250°C at the high merit being provided otherwise and the Oirtoine manu- 

pressure turbine 41 outlet/taking account of an ordinary 10 • fecturing cost cart be saved greatly: ■■!•: 

turbine expansion, the pressure at an inlet of the high [0083] Next, a fifth embodiment according to the ■ 

pressure turbine 41 is required to be 165 to 175 ata * priesent invention will be described with reference toRgf 

when the inlet terrperature is selected to approximately 3: It is to be hbjed that same components or parts as 

566°C which is an ordinary value. ' those in mehiioned first embodiment are given 

[0077] The cooling steam coming out of the high pres- 15" r same refeV'^c^ humerus In the figure with repeated 

sure turbine 41 is supplied to the high temperature por- ; descriptiorl befng ohiitted. _ ; - 

tion 11a of the gas turbine 11 and the tail tube cooled ; ' [0084] in thfe gas^turbine 1 1; vhc^re are provided the 
portion 1 3a of the combustor 1 3 via the codling steam combustor 1 3 for supplying an operating gas to the gais 
supply passage 14 and the cooling steam bifurcation turbine 11 and theair compressor 12 for supply a cerri- 
passage 15 and the temperature of this cooling stearin is so - pressed aifto;sariie: AI§o y provided are the High temper- • 
made up to 330 to 250°C as mentioned above! ? Mature portion if 1 a dr rvwlng blades and stationary 
[0078] Because this temperature range is not of a sipe- blades of the gas tUrbirie T1 arid the tail tube cooled por- 
cifically severe requirement as a heat resistant perform- ion 13a along a wal(^s£irfaOB :i df the combusior 13/ 
ance of a material composing said high temperaiufe [0085] An auxiliary boiler (not ^own) is provided out- 
portion 11a and the tail tube cooled portion 13a, hisnce ; 25 side of the corYiiiried cycle system so thkt steam may 
the material of the turbine movable portion, su<ih as the be supplied therefrom to the combined cycie system or 
moving blade and the disc can be satisfied by a less to other facrttfe^ ^ 

expensive and easily obtainable material, wtiidh results t [0086] A stekm'turtMne pibrtidn as a bottoming 
in a favorable turn in the economical conditions. the combined cycle is ^riistakiik3 by the high pressure 
[0079] It is to be noted that in the preseht embodi- "' 30 ■"' turbine 41 ; the interrogate' pire^ure turbine 42 and the 
ment. the steam property is specified at the high pres- 1 yiqw pressure tUrbine 43: ' n - • \ ^ : ? ; 
sure turbine 41 inlet and the cooling steam of [0087] Steam from the high 'pressure second super- 
predetermined property is obtained at the high pressure , rteater 34 of ihe waste heat-recovery bditer 20 flows, by- 
turbine 41 outlet and the heat resisting temperature " passing thSnjgti prr^^re ^rbine 41/tb Hie high tem- 
condition at said high temperature portion 1 Ta and tail 35 fierature portion 1 1a of the gas turbine 1 J via the high 
tube cooled portion 13a is satisfied without the cooling pressure turbine by-pass passage 14a and ihe cooling- 
steam being made up otherwise, but if there occurs an \ J ^eam supply passage 14i ' : ; P L , ' 
unexpected variation in the steam making up function [0088] Yhe cooling steam simply passage- 14 also 
before the high pressure turbine 41 or in the operation ' forms a passage for supplying therethrough, a high pres- : 
of the high pressure turbine 41 or the like, an intermedi- 40 sure exhaust sfeam of the high pressure turbine 41 as' 
ate pressure steam can be supplied into the cooling theexxrting^ 

steam supply passage 14 for back-up via the intermedi- the gas turbine and the gas turbine cooling steam 
ate pressure steam supply passage 35. recovery passage 37 forms a passage i6r recovering 
[0080] Further, said cooling steam is set to the pres- therethrough pe therftial energy of the cboling steariri 
sure of 30 to 35 ata at the high pressure turtiine 4l oiii- 45 which has been elevated of terriperature at the high 
let and while this pressure range is maintained, there \ temperature 1 ^rtion 11a into tiie waste hekt recovery 
occurs no performance lowering of the downstream boiler 20. ; 
intermediate pressure turbine 42, which results in no [0089] bbwnsrream of tii£ high pressure turbine 4v 
fear of efficiency lowering of the entire system^ ' aril the stbsecjtient intermediate pressure turbine 42 
[0081] Also, the steam supplied into the ir^ermediate. so and low pressure turbine;43. the cfcrxtenser 44 is pro- 
pressure turbine 42 returns to 566°C by hating at the ^ vjded and Wgn'feirnpef attire water condensed thereis 
intermediate pressure second reheater 28! recovery: returned to 'ih'e/ife^'ft'^ii recovery' 'boiler : 2G 'to be 
heat at the gas turbine plant 10 and the like, and a low . evaporated again to r^&i ^e same cycle/ c y " : 1 
pressure steam at an inlet portion of the low pressure J0090] 00^tiortai fn^6& of ihe 'P^eht ^ epibodK ' 
turbine is made up to a pressure of 3 to 6 ata:' ss J ment formed as m^nftdndd 'jabov'e win be oeiscri&ed. 
[0082] According to the present embcdirpent' as men- That is, in the power; pfert,tt^ P^?? ' 
tioned above, the cooling steam for cooKr^J'thW high ; s pknt starts 

temperature portion 11a of the gas turbine 11 and the starts arxfstops once a wfeej^Jn^^'^ere tfie'jrtaht 
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stops once a day, and starts ,, on the next jd^yj .of jf aftpr, ; ;second reheater ; 28 to be recovered of the thermal 

completion of a^eiSp^iGii^i^pn ijt!: x ;o ^^ f ft ^,.i.^e,lt ep«W- 

[0091] Whenth plantis so started, p\\o\Xot%\m\^^\ (0097] According to ttie present embodiment, prior to 
gas turbioe 1 1>aitaifiary ste^ if; the start of the gas turbine^the pooled portions are filled 

is supplied^© the &asM^ .ff « wfth the auxiliary j^teami, a drain etc. therein are 

so that the high ten^eraturepojrtion n Talfof thegas tur- ? " !t '.removed and the gas turbine cooled portions are 
bine 11 and the tail*ube cooled potfootf 3a -along the . v vyarmed by the warm-up operation using the auxiliary, 
wall surface of*the cbmbustdr t3 are. warmed uprtp.be ; ; , steam, thereby even when the rated operation 
finally recovered into the condenser 44 via-a* passage - approaches and tfoe own boiler steam from the high 
which is not shown jn the figure- to .pressure second superheater 34 comes in, there occurs 

[0092] lt:is to be noted that the auxiliary, ptear^popdir . v ,r)P thermal shock, thus a plant having a high reliability 
tion in thisjcase is preferably of a pressure pi .gpprox^ r , r M and safety can be realized. 

mately 2Gata and^a temperature qjf>?00 tp.^pjQ^ s^id jj- , [0098] Next, a sixth embodiment according to the 
pressure being higher than that, of ,a ^fr^stio^^n . , j . t present invention wiJi be described with reference to Fig. 
generated at the starting time of gasj^tr^Qg^iiMc^^ 111 Fi 9- 5 « which shows arrangement relationship 
that equipn^ents may not be damagecj^y^he pref^Mfe j among three components of a gas turbine, a steam tur- 
of the corr&ustion gas^generat^d at^aid C\ . and ? w^st^.heat recovery boiler in a combined 

[0093] Then, -following said warmi<Kj ; up, jtfce ^^)ur- : . , ,cyp\e power plant 

bine 1 1 is started to be gradually speeded up^rpg^ : [Q099] fslumeral J Ijb designates a gas turbine, which 
approximateIy..2Q%»ga^ r turbine loadj^^isjtti^rY^eljJ ip ,,<?o comprises a combustor 111 for supplying an operating 
this state pf lo^ci for>a, pjedeteopiqj^rtfa^ ;- : to the gas tuitei^e 1 10 and an air compressor 1 12 

tained until what is caHed an owq l?Qiie^jtea^.ig Mffc . - ^ supplying a impressed air to same. Also provided 
atedby thewast^hea^epovery bcfl^^ , .are a high temperature portion 110a consisting mainly 

exhaust g?6,pf fl^e gas turbine; 11 ^aKeat€^^l^ i:t -_ \ ofmoving blades and a high temperature portion 1l6b 
[0094] Yft)ef\ own bpiler. steam generated by ;jhe , ,25 , consisting mainly of stationary blades both in the gas 
waste heat fecpyery bojler 2Q 110 and ja^high temperature portion 111a 

tion of apprpxj^t^y 2p^ta wN , formed along a wall surface of the combustor 1 1 1 . 

pressure o^the-^iU^ (QJ00] Numeral 1?0 designates a high pressure; tiir- 

steam is sfopp^^^a^^ M?e. which, together .with an intermediate pre^su're tur- 

second superheater 34 is supplied to' the ^^jbjnjpj l .3a { bii?e and a Ipw pressure turbine (not shown), forms a 
and the corJibustpr A? : «via the sup^he^^^team sup- ~ * . t : steam turbine portion as a bottoming cycle of the com- 
ply passage 41fl,;#i« > ..i-.6"n«J cycle. In Fig. 5, the high pressure turbine 120 only 
passage 1/tea^ r t^ 

sage 14. T^e-icoplipa sleara\whiph i l^s |^/5d .^rc^j^i' f ^. ^Bfl 01 1 Numeral i.^1 designates a by-pass passage, 
the high te^nperatur? fpt^sfya* } 'i£a- qf. the gas tur-' v^ich forms a passage for supplying therethrough, by- 
bine 11 and the combustor 13 is led 'irito'jhp irt^f tnedi-' : , . I - .^ssing the high pressure turbine 120, a steam from a 
ate pressure, sepon^ reheatec 28 via the gas tuibine ? ...^ w^ste heat recovery boiler 130. to be described later, to 
cooling stea^ r^y^^^age37 r . ." < .,» n . :; ;", J- ^o'^Vft* hi 9 h temperatur^ portions i 10 a, 110b and 111a of 
[0095] TJiem^.tb^gag tui^ipe p is^urthe^sp^e^ , Jhje gas turbine 1 10 and the combustor 1 11 

toward the rating arid when ^n q^et ffss^re of ;.tti^40. , 1002] , Numeral JZ2> designates a high pressure 
high pressure ,«e9orKj.sup^h<ea^er, 34 riches 40 ata^ J . f ejxhaust st^am passage and numeral 123 designates a 
achievement <# 4lje, rating is cpnfirmed and the high v \l ' recovery passage. The high pressure exhaust steam 
pressure turbine by-pass papsfge , 14a ^.^W^jBO.t^^.//^ R^ss^ 122 forms a passage for supplying there- 
the high pressure superhe^i t^cl ,s>tearn from j^e. high, " .* . through a hi^h; pressure exhaust steam from the high 
pressure ^ecorKi .su^heat^r 34 of the waste heat, ; 45 pressure turbine 120 to the high temperature portionis 
recovery boiler 20 is supplied into the high pressure tur- [ " h 410a, 110b ^nd |iia of th^ gas turbine 110 arid the 
bine 41 via the ^uperb^ated s}^ar^ ^upply passage. 4,1 a t ^ Qopnbustor ;1 1 1* ar^i the recovery passage 123 forms a 
and the operatiprii^ switch^ to a pated qperatioril { ... ( passage for recovering therethrough a thermal energy 
[0096] Thus, later on from said^stage, while tfiejiigh. ~ ,'pfthe cooling steam/ whiph has been elevated of tern- 
pressure exhaust ^eaqitfrom the^igb^i^e^r^^e , x so. . c perature thrqugh cooling of the high terrperature por- 
41 is suppjjed^tp cps^ibinecopj^pgij^ " r $qr\$ 110a. 11 Ob arid l'l1a, into the waste heat recovery 

high temperature portiqn^J i^^lJS^ jpf .jr^^a^ ,t^^ne r .boiler 130,' 

11 and the^mbust^l 3 fqr c^ling^^^^^^'. ttj.e pool-; ... [tf103] The waste heat recovery boiler 130, which is of 
ing steam sjjp{>jv passage l^^llge ^RPJ^f P - pteaiTi. a a three-pressure type of low pressure, intermediate 
heated through ^o^iinp^f ^<^^.[^^K>ns S> r Be P|i ss pressure and high pressure generally, is ishbwn here by 
given a thermal $nergy.^nd^ ' its high pressure ^supbrheater 131 ahd reheater 131 rep- 

pressure turbiri^ f 42 v^a <he ^as r ,tur^ipe pooling steanr . resentatively for easiness of description with other por- 
recovery passage 37 and the intermediate pressure tions thereof being 'drrfftfed. Numeral 133 designates a 
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high pressure steam passage, which supplies there- up toward the rating and when an outlet pressure of the 

through a high pressure steam from a high pressure high pressure superheater 131 reaches 40 ata, achieve- 

evaporator (HPEV) (not shown) to the high pressure mentofthe^ 

superheater 131. Numeral 134 designates a reheated 121 is closed so that ttie high pressure superheated 

steam passage, which forms a passage for supplying a 5 steam frorri' the high pressure ctperheaier 131 of the 

steam, which has been made up at the reheater 132, to waste heat recovery boiler 130 is supplied into the high 

the intermediate pressure turbine (not shown). pressure turbine 120 via asuperheatta stearri passage 

[0104] It is to be noted that the figure here shows only t24 and the operation is switched to a rated operation, 

the basic concept using connecting lines and even in ; Thus, later oh from this stage, while the high pressure 
case where same one line is used for showing two or ; 10 exhaust steam from the high pressure turbine 120 is 

more passages, an exhaust steam passage 115 and supplied to gas turbine cooled portions,; that is, the high 

the recovery passage 123. for example, there are'pro- [ temperature portions 110a. 110b and 111a of the gas 

vided stop valves on the way. where needed, and the turbine 110 afid the cornbustor 111 for cooling thereof 

respective flow directions therein are suitably regulated y«a the higft pressure exhaust steam passage 122, tha 

to meet predetermined operational directions; for exam- 15 Pooling stearri is healed through cooling of said cooled 

pie, the exhaust steam passage 1 15 is directed to the portions to be ^rverV a thermal energy and is Jed into the 

left in the figure to connect to a condenser 1 25 and the intermediate pressure turbine (not shown) via the recov- 

recovery passage 123 is directed to the right in the fig- ery passage' 123, ue reheater 132 and the reheated 

ure to connect to the waste heat recovery boiler 130. steam passage ^134 to be recovered of the thermal 

[01 05] Also, in a portion surrounded by A in the figure 20 energy. ' r ! - '< ; 

comprising the gas turbine 110 and the cornbustor 11 i, [0111] According to the present embodiment, the gas 
there are provided stop valves upstream and down- turbine 1 1U ;s star tied with the cooiing staam passages 
stream of the high temperature portions 110 a; 11 0b and 6f the highterhperatUr'e j^iiions 110a, 110b and vita 
111a. respectively, so that the respective passages of the gas turbine 110 and the combustor 111 being 
thereof are opepable and closable although not shown 25 closed so that rib drain etd Is allowed to come in there, 
in the figure. and is warmed [tip While being' held in a low 46^ level 
[0106] Operational function of the present embodi- which needs no cooling of the gas turbine cooled por- 
ment formed as mentioned above will be described. tidns. Then, when the own boiler steam generated by 
That is, in the power plant, there are often taken place the waste heart recovery filter 1 30 comes to a predeter- 
plant starts and stops such as in WSS where the plant 30 mined stearri condition, cooling of the {jas turbine 
starts and stops once a week, in DSS wherethe plant cooled portions is started and the raied operation is 
stops once a day and starts on the next day or after effected finally in the rated steam condiiibn: By tJie 
completion of a periodic inspection. . operation being dbrie in said procedures/ the gas tur- 
[0107] When the plant is so started, the upstream and bine cooled i portions are gradually elevated of tempera- 
downstream stop valves of the high temperature por- 35 ture and then is coded, hence even when the rated 
tions 110a. 110b and 111a of the gas turbine 110 and operation applrokches arid the own bbifer'steam from 
the combustor 111 in the portion A are closed and the the high pressure superheater 1 31 comes in; there 
gas turbine 110 is started. 'occurs no thermal shock; thus ai plaht having a liiighreli- 
[0108] The gas turbine 1 10 is gradually speeded up in ' 'Ability and' safety can be Vitalized."' : >'~ r '<<~^^ 
said state to reach a low load of approximately 20% 4o [0112] Next ;'a seventh embodiment acbor^ding 
load from no load which needs no cooling of the high \ present invention ^ : 
temperature portions 110a, Hdband 111a and is then '6l* ft is to be noted that same components "or parts? as 
held in this state of load to be maintained until the own those in the mentioned first erhbodirnent are given 
boiler steam is generated by the waste heat recovery same reference numerals iri the iigurer with repeated 
boiler130. 45 description being omitted: r * *"'* 
[0109] When the own boiler steam of the waste heat ** ,[01 13] In Rcj. 6, riurneral 18 designates a dust collect- 
recovery boiler 130 comes to a steam condition, of ihg filter, which is disposed on tfie way of the cooling 
approximately 20 ata, then said stop valves "are opened : steam bifurcation passage 15, that is, near an inlet ov 
and a steam from the high pressure superheater 131 is ' "* the combustor 1 3' Numeral !: 19 designates also a dust 
supplied into the high temperature portions/! 10a. i 10b sd'^ collecting jlirter; >^f<rfi' is disposed on the way of ^the 
and 11 1a of the gas turbine 110 and the combustor fit' ~] ]'* cooling steam supply ^ssage'l'i for supplying there= 
via the by-pass passage 1 21 so as to start cooling of the . 'trough the exhaust steSm as the cooling steam from 
gas turbine 110 and the combustor 1 1 1 .' ftfe cooling \ the high pressure ffirtafo' 41* into p\e -high'tempe'rature- 
steam which has passed through the high' fen^eraftLire " k pdrtion 1 1 a of trie gas tdrtoirfe 1 1 : ''' ; ' ; 1 1 ! 
portions 110a. 110b and 111a of the gasjyribine 110'* [ss j[6l14] These 6ui\ (^ll^inb' fiiiers. 'atthough' not 1 
and the combustor 1 1 1 flows to the reheaterj'32 via the /„. * shown in detail, are <^Wu<aed wfth; their |ateV iriesh 
by-pass passage 123. . .. * t , V • jrcrtions being* d^ 

[0110] Then, the gas turbine 110 is further speeded • '[ * $h easily, the mesH size is iri a range of 100 tb tpOO 
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urn. If the mesh size is>$rn3!ler than s^<J>rfu?ge< i)ryspa& Vl , . ?! .[0120] , . Jhe feed water is first passed through the 
tides in the ste^nv^cte ^ impuri^f _ f€Mf|iQvijpa A ^ctejape 60 which has a 

long hour use thefieof so that frequent #xchang^ gl 4 tbe [• rl { capacity to treat water in the arjiourrt corresponding to 
mesh becomes~necqs^y,,j^b^ qoplfrig , f {hat of the fe^ vycUer an^ is j€?d into the waste, heat 

steam is of a;.; high iterrperatqre ;©f ,.?50?C <pr m<?r% ; |5j?f> -recovery boiler 20 to.be heated tQ become the high tern- 
exchange work 9f.the<me^s #fliCMtt f > ♦ , w: v perature water by the^clusive economizer 70 for heat- 

[01 15] f By selecting the range; of vthe>me^as:nW ». * jPO tne .w? 161, and is then into tne feec * water 
tioned above.f.fine particles in th^ £team,p3SS;thrQMgh j r,..f#>ing 7 V,The high temperature water from the feed 
the mesh to enter the; higfcrtemperature portion ftfctftf !3u* a f i-SBP 1 ^ P j P in 9 ? 1 is sprayed into cooling steam pipings of 
the gas turbine 1 1 and'the tail tube cooled portion >133 . r Jp {! X}* moving blades by the feed water spray nozzle 72 so 
ofthecombustor 13. Nevertheless, because^tbe ^mi, .Al^ 1 the steam flowing through the high temperature 
flows there at a high velocity, there, is litttepogsibili^.Qf t onui R9 r fo n 1 1a pf the gas turbine 1 1 is adjusted of temper- 
accumulation of therfinepartictes in fhflWMM^fftftl s .| f ^ture appropriately for cooling of the moving blades, 
ther, solid particles of impurities^pf <dr^pe<J>§c^^^ 3 £nj^.[Q121] Said exclusive economizer 70 is made such 
in the respective steam passages, being larger, ityao#>S ays,* < 4 that an existing economizer in the prior art is separated 
mesh sizeusually, are temovedby ths mesh^efprie^tbey,}^ fn ^o a device for heating only the feed water for cooling 
enter the high temperature portion Its and 1h$M ly^ac/. of the moving blades. Also, the impurity removing 
cooled portiom13a; hence blockage of thje :pa^ge%q , £Ui device 60 is made exclusively for the feed water sprayed 
due to these dropped solid particles can be prevented, v. , : ir#o the steam for cooling of the moving blades so as tp 
[0116] ^Iso, t?ep^e tte^ f?-f^ compact-sizedi, thereby there is needed no large 

100 to 100,0 »fim. propped ; GO\\d ( ^i^^Jr<jl^ o^ip f ( l , ; - cjevice for. removing .impurities from an entire water 
steam pipings, or^y-^remov^b^^h^ i^g^^n^fjrj^:^ returning to the wfaste heat recovery boiter 20 antfacbst 
particles pass ther^tlirough, a long iw\y^Sffif$.n '.■ reduction qan be realized. 

becomes possib^^nd frequency ,of .exchangipq jr^e v t [01 22] In the abbye 1 the invention has been described 
meshdu^toctoggir^therj^ the embodiments illustrated in the figures but the 

[0117] tCj An v eighth .eml^n^enjt ppcQr^ng .4ft $?l*n ". t ^ invention is not limited. thereto but, needless to mention, 
present invention^ be ^ "qrpybe added with variouss modifications in the concrete 

7. It is to l^ rwjted that .ssfWf wrijp^n^-^ pacts :J ai 4 . r *' ^uctures within thie.scxjpe of the invention as claimed 
those in the, ^e^pn^d fiqst en^pdirnerrt- *$c§ qfy&fl v .^ebelow. . : . 4 1 
same reference /turner^ in thf figure ^ with j;epeat^ V , „. 
desaiptionibWng^mrtt^V f? V.r t V,v ]\; : ' V j^DUSRlAL APPLICABILITY: 

[0118] . in Fig, 7 ri iiun^! ^S^n%*flW /mRHfiiyn^r.na^o 

removing &evip§ t whi&.is,^ ^EM23] According to the first invention hereof, in a 

particles pf^id.and the lika jr\ f^ed| { watered js^^fja^ . ' r; combined cycle power plant constructed of combination 
capacity c^nje^f^nifirg^t^a water spr^y an^u^^^ Jgf a gas turbine plant and a steam turbine plant and 
Numeral 7Q designates an economize which if e>&]u- j^' ^mprising a waste he;at ? recovery boiler for generating a 
siveforheatin^jffater f (f^ turbine driving steam by use of gas turbine 

of a capacity corresponding to an arnouni [ of. ttje ^exhaust heat; steanri supplied from an intermediate 
water. Nuir\eral^l ^e^gnafe§ ,a fee^l. wat^r.pipiin^^nd ' i^ssure evaporator is mixed into a cooling steam sup- 
numeral 72 d^ignat^s 9 fl^ed w^ter ^^ay,ipq^. L^v^ 4? h -fjjy passage for suppfying therethrough exhaust steam 
[0119] ^TTie^xc^'l^ tb t e s^yngry f ^ } fr 4 m a high pVessure; steam turbine as codling steam 

blades of ..the h^h ten^eratur^ pQi)jQn_ 1 lajQf gja? n - .into a high temperature portion of the gas turbine, 
turbine 1 1 , .be}ng ^ t .. f thereby cooling steam temperature is lowered with the 

that appropriate for cooling of the stati6n*^ ; ^^V^/,/.V ' %i* ire t .effWehoy bang by no means lowered and the 
be led into the high temperature porfpn ^jf ^ for jqoo^ " 4$ . 9§s turbine high temperature portion which is a portion 
ing of the .station^^ , \^ Vbe cooled cap jbe. satisfied by a less heat resistant 

appropriate t^rnper^ture for qpoling^oif. .th£ ^m^in^. ^, r ;^bility so as to be designed arid made of a less expen- 
blades of the high iernperature.porliqp.1 il^ ^ein^ lower V Y .. ^ sfye and easily bbiainable material and yet a suffidient 
than that for cqoling'of ffie^tationajy bi^ps^^ccx^ilrig. . , .^amount of t|ie .cqo1ipg sieam is secured so as to ensure 
steam led into the higrtten^ W'^a stable cppling. 'liru^ "ia combined cycle power plant 

ing of tha n^vj^ jlp^e' ^jyked 0/ , ^'.wjiich is re^rkably excellent in the cost saving aspect 

the tempe,ratu^ .^arjd the coping ^ ^eH^mance aspect can be obtained, 

adjustment ^ done 'such that feeijJ ^er|rj^ Jh.e feed ^^124] /fcc^rdWt^ trie second inve^ntion hereof, in a' 
water spr^/K^e^jsJ^^^^f^ 70^0 ' ^onibined cyc/e pp^er plant constructed of combination 

as to approach !g£ n^ ^ of a gas turbine planf and a steam turbine plant and 

ature appr^pi^^^^ blacJ^s t ^, ? comprising a waisri^ ti^ktteddvery boiler for generating a 

318°C for^an^ steam turf>ipe driving steam by use of gas turbine 

perature water. * 5 ' - 1 ■> 1 — ■ 1 • efehaust he^t; ^cftsiifst iteatii supplied from'& high pres- 
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sure steam turbine and cooled by gas turbine fuel is 
supplied into a high temperature portion of the gas tur- 
bine as cooling steam, thereby the gas turbine high tem- 
perature portion which is a portion to be cooled can be 
satisfied by a less heat resistant ability so as to be 5 
designed and made of a less expensive and easily 
obtainable material and yet a sufficient amount of the 
cooling steam is secured so as to ensure a stable cool- 
ing. Thus, at combined cycle power plant which is 
remarkably excellent in the cost saving aspect and the 10 
cooling performance aspect can be obtained. 
[0125] According to the third invention hereof, in a 
combined cycle power plant constructed of combination 
of a gas turbine plant and a steam turbine plant and 
comprising a waste heat recovery boil er for generating a 15 
steam turbine driving steam by use of gas turbine 
exhaust heat; steam which has cooled a gas turbine 
high temperature portion is led into a reheater for 
reheating thereof, thereby even rf the cooling steam 
which has copied the gas turbine high temperature poir- 20 
tion is not given a sufficient heat, said coding steam is 
reheated at the reheater to be given a stiff i&enf heat 
securely and this heat so made up by the reheater is 
recovered at a downstream intermediate pressure tur- 
bine etc. and enhancement of the entire eff iciency can 25 
be attained. , r 

[0126] According to the fourth invention Hereof, in a 
combined cycle power plant constructed of combination 
of a gas turbine plant and a steam turbine plant and 
comprising a waste heat recovery boiler for generating a 30 
steam turbine driving steam by use of cjas turbine ' 
exhaust heat; a high pressure turbine by-pass passage 
is provided for connecting a superheated steam supply 
passage for supplying therethrough superheated steam 
from a high pressure superheater into a high pressure 35 
turbine and a cooling steam supply passage for supply- 
ing therethrough exhaust steam from the high pressure 
turbine as cooling steam into a gas turbine high temper- 
ature portion, and when the plant is to be started, the 
gas turbines is warmed up in advance by use of an aux- 40 
iliary boiler or its own compressed air or the like and an 
initial steam generated at the own boiler is supplied into 
a cooling steam passage of the gas turbine via the high 
pressure turbine by-pass passage so that the warming- 
up is assisted and accelerated. Further, when the own 45 
boiler steam starts to be generated stably... said high 
pressure turbine by-pass passage is closed and a high 
pressure superheated steam is introduced into the high 
pressure turbine and cooling of the gas turbine is done 
by a high pressure exhaust steam from the high pres- so 
sure turbine. Thus, said gas turbine cooling can be done 
stably with none of thermal shock etc. being caused, ~ 
stability of operation is enhanced and a highly reliable 
plant can be obtained. — M v H . ? ; 

[0127] According to the fifth invention, herepiasagas ss 
turbine cooling method in the combined cyjpie power 
plant of the first invention; the gas turbine Is supplied 
with the cooling steam while the plant is operated such 



that when inlet temperature of the high pressure turbine 
is set to approximately 566°C. inlet pressure of the high 
pressure iarbihe ts adjusted to 165 to "J 75 ata arid 
exhaust steam of this high pressure turbine is main- 
tained to temperature of 330 to 250°C and pressure of 
35 to 30 ata. thus the cooling steam of approximately 
566°C at the high pressure feiiiiine inlet is adjusted to 
the pressure of 165 to t75 aia. : thereby the property of 
the high pressure exhaust steam at the high pressure 
turbine outlet is lowered to 330 to 250°C and 35 to 30 
ata and the cooling steam temperature also can be low- 
ered without lowering of the efficiency of the down- 
stream equipments, the intermediate pressure turbine 
for example" Heiice; the downstream gas turbine high 
temperafrJr¥^rtibn which is a portion to be cooled can 
be satisfied b/si less heai resistant ability so as to be 
made of a less e*p6nsive and easily obtainable material 
and yet a stable codling can be done without lowering of 
the entire efficiency. ;; Thus, d'conibined cycle power 
plant which 1 is VemarUably excellent: in the cost saving 
aspect and ihe cooling performance aspect can be 
obtained. Ji: - c: ■■• \ 

[01 28] } Abcbrdih§ ? tP the sixth 1 invention hereof, as a 
gas turbirie coding method : in the combined cycle 
power plant rhiehtiohed in any one of the first to fourth 
inventions; trie gas turbine high temperature portion is 
supplied intb with auxiliary steam prior to star; of the 
gas turbine s6 thatthe gas turbine is war.ned up, the 
auxiliary sitearh being of pressure Of combustion gas 
pressure 6f more of starting time of the §as turbine; the 
gas turbine te then started in that state to do a holding 
operation for a predetermined time at a predetermined 
load; when steani iron i the waste heat recovery boiler 
comes to a conditioh of the 5 auxiliary steam, supply of 
the auxiliary steam is stopped and steam coming, by- 
passing the high pressure turbine, from the high pres- 
sure superheater Of the waste heat recovery boiler is " 
supplied into the gas turbine high temperature portion; 
and when J 6ii^iit ot^ the waste heat -recovery boiier 
comes to a rating thereof, the by-passing is dosed and • 
exhaust steam front the high pressure turbihe i^ sup- - 
plied into the gas turbine high ferrq^erature portbh so as 
to switch to a rated operation. The cdoling steanri is so 
supplied with saicl prbcequres by nig taken, ihereby^a 
safe and stable starting of the plant takes place without - l 
occurrence of thermal shock which ik unfavorable to the 
cooled portion to be then f switched to' a stable rated 
operation, thus reliability of this kind of the combined 
cycle power plant can be further enhanced. : :j ;,j * 

[01 29] Ac^rding to trte seventh invention hereof, as a : 
gas turbine { coding [ ftiethod iri ihe combined cybie • J 
power plant meftfi onejd in any one of the first tb'fourih 
inventions; yi/h^^ high temperature pbr- 

tian is closed upstreairri and domt^eam thereof, the 
gas turbine isstaftfed i fp&ba hotdingo^ 
determined time ai ^ lew Moad 

cooling of the gas turbine higjh r t^rrijiferktlire : ito>tton; 
when the waste heai recovery boiler cdmes td *& levei to 
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generate a pred.^^rir|ioed own fcpUer ; steprt), the,$psjng.. 
is opened and &eam poming, by -passing. Jbe jhigti^^^Sf- 
sure turbine, from the high pressure superjjeatef qf tfia 
waste heat recovery, boifer i$ stipi^i^ intq ^Q ga$^ T , ; 
bine high.tenp^ratgre portion; and pufpuj of \h§ 5 
waste heatjrecpveiiyboil^cpm^^^ 
by-passing, is, doped and qxhaust 4^^1j^.^h^i : 
pressure turbine ^ supplied into the g^s f tu4>ir|e hiigh. 
temperature portrpn,so asto §witctyto aratqd gppr^tipn.'. 
The cooling stearp is so supplied with said prpqpdure^, . 
being taken, thereby the gas turbine, high te.rnperatur;e rlj 
portion is Seated spd cooled gradually in^a ^qc^ ( b^|- v; , ; 
ance between th$ terrperatuj^e 

ing and a safe end sfatple st§£ng pf Jhq pten^tai^a .R 1 ^^ ,v 
without occurfenG^pf^h^rm^.sjiock.whte 
ble to the QpgteA portioa t£k>e t£en pt^ci^j^^f^^ : . 
rated operatipn, tftus reliability qf th« 1 !^ r ^ ; ^st i co^g fi .J. 
bined cycle ppwenplant can be further ^hancedj r vi , ie & , 7J . 
[01 30] According 1o the eighth inverrttpnhe^^ ; ... 

combined cyde power plant mention§dr ,irii { §i.9y §n# ©f,c 3<* 
the first to fourth inventions; a dust collecting filter is pro- \ f ,-.. 
vided at a cooling steprn, jnlet portion of. the^qafj^nbin^ ; 
high temperature portion and £ me^j of fye du^jt (goljec|-; : h , . v 
ing filter te^a range. of >1 OQ to ,10^^^^ 
dropped Sjpl.ids ; such ^s scales* etc: in the ; waip, .stje^m. f jgf 
system arft, r^everited from. fiQ«wj?p v ^9<^ e fL^'!W, 
steam parage,, frequency .of^ogqi^ f . 
lecting filter, due^p fine parades i^.je^^ne^ s»o lJ»Ca*V*, 
long hounr^toereo*J>e^ 

exchange wj^Kof^sameis reduoed. f Also, nojafge i^U- . ] f 3o : 
ities are needed ferdu^ collection. p| tkfc ^tearn fjowjng , : ^ 
into the ga? turl^e^coojing ste^rn p^aqe^rjcj |^s(m^ .jj. - 
pie structure of t the ( du^t collecting fijler ;t ^r^fe^ 
use of a detad^^.ni^.porti^^, . j , .,,,.4/. ,c 
[01 31 ] Finaliy/^cpording to the ninth inv^^jditti^.' ,35 
combined.,j(^|^p<^^r r< p^nt; rationed in ^y.^pe ? pf ^ 
the first to tourKjnyj^fo^ 

rity removing devic^yyh^ tr^tipg^i^ | 

for temperature ^ustn^nt, r> an < .^QOpc^^^i^ i£*, f ^ 
exclusive ,tar, beating. p% w^ter frpm $akj, r Hppqqty^, 
removing device gnd.a spray npzzfe fof^pra^n^th^" ,. r 
water heate^J at jsaid .#conqmJzer .jmp P 9^ii^^eani 
which flows into the gas turbine; high tem^^a,ture por : ' , 
tion, so that said cooiir^ steam i££dj 
ature. Thu^ .only^^/piwi^n^^ef' ^qlu^^\ir^rtty* /r 
removing :df yi^e pf k the capacity.finly to r treat the water' jof 
the amou$ pep^ssarv fof adjusting \ pe„ opoBng StegnV 
temperature and the exdusiye- econqmiz^r jfj^ ^heating ^ 
only the ,w^er |<x.^eat^ >v at^g^i^ 
device, therp are r\eefi§pi t no r Jprqe faciiiji^s ^h*as an 
impurity r^oying d^foi; 

the water jpon^jen^ed, ^tCv^and^s^ ,f ejpt^pn ^ the. 
facilities c^p "tyg ac^y^ed. ^rj^^'^^^ier tp be ; 
sprayed i^Mt^.io j^e^^^ vyafer 
of a temp^a^r^/je^^ 
hence the^y^^ 

becomes fa^iiiteted ^and can be dqn^ eifficiently. t 

< ' '■■ ' .rT} : i.!V,,v,v, <j ., "fV 
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A combined cycle power plant comprising combina- 
tion of a gas turbine plant, a waste heat recovery 
boiler and a steam turbine plant; 

said gas turbine plant being constructed of a 
gas turbine, an air compressor driven by said 
gas turbine and a combustor for burning fuel, 
together with compressed air supplied frbrh 
said air compressor; 

said waste heat recovery boiler being for gen- 
erating steam by exhaust heat of said gas tur- 
bine as heat source and being constructed of 
portions, mutually connected by pipings, of a 
high pressure steam generating portion, an 
intermediate pressure steam generating por- 
tion and a Ibw pressure steam generating por- 
tion; said high pressure steam generating 
portion comprising a high pressure ecohd- 
mizer, a high pressure feed water pump, a high 
pressure evaporator and a high pressure 
superheater ; said intermediate pressure steam 
generating portion comprising ah intermediate 
pressure economizer, an intermediate pres- 
sure feed w^ter pump, an intermediate pres- 
sure evaporator and an intermediate pressure 
reheater; and said low pressure steam gener- 
ating portion comprising a low pressure econo- 
mizer, a low-pressure feed water pump, a low 
pressure evaporator and a low pressure super- 
heater; and _ 

said steam tuhoine plant being constructed df 
steam turbines, mutually connected by pipings, 
of a high pressure 'turbine, an intermediate 
pressure turbine and a low pressure turbine; 
said high pressure turbine being supplied with 
high pressure 3team from said high pressure 
steam generating portion; s&id intermediate 
pressure turbine being supplied with intermedi- 
ate pressure steam from said intermediate 
pressure steam generating portion; and said 
low pressure turbine being supplied with low 
pressure, steam from said low pressure steam 
generating portion; 

characterized' in that steam supplied from said 
intermediate pressure evaporator (26) is mixed 
into a cooling steam supply passage (14) for 
supplying therethrough exhaust steam frorii 
said ^ hi$h pressure turbine (41) as cooling 
sfgam into a high temperature portion (11a, 
13p) to te^oled of said gas turbine (11). ' 

A confined cycle power plant comprising combina- 
tion of 'a flak td*ine r>lant, a waste heat recovery 
boiler and 1 a st^mWbirie plant; 

said gas "furSihe plant being constructed of a 
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one of Claims 1 to 4, characterized in that there are 
provided an impurity removing device (60) which is 
exclusive for treating water for temperature adjust- 
ment, an economizer (70) which is exclusive for 
heating the water from, said impurity removing 5 
device (60) and a spray nozzle (72) for spraying the 
water heated at said economizer (70) into cooling 
steam which flows into the high temperature portion 
(11a, 13a) to be cooled of said gas turbine (11), so 
that said cooling steam is adjusted of its tempera- 70 
ture. 
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